One hundred pregnant women with hypertension (defined as diastolic blood pressure at or above 95 mm Hg) were allocated at random to treatment with methyldopa or oxprenolol and were compared with nonhypertensive controls matched according to parity and gestation at delivery. The patients were also stratified into those entering the study early (before 32 weeks' gestation) and those entering late (after 32 weeks' gestation). Although there were no differences in diastolic blood pressure between the hypertensive groups before or during treatment, in the early entry group the systolic blood pressure at entry of those allocated to oxprenolol was significantly higher than that of those receiving methyldopa; this difference remained throughout the treatment period. Also in the early entry group further increments of drug treatment were required to control blood pressure of patients receiving oxprenolol than in those receiving methyldopa.
Introduction
Methyldopa is the drug most commonly used by obstetricians for the treatment of hypertension in pregnancy. ' Beta adrenergic blocking drugs are often used in non-pregnant subjects with hypertension, but there has been concern about their use in pregnancy. ' Rubin et al, however, showed that atenolol was superior to placebo in the treatment of hypertension in pregnancy.3 Gallery et al compared methyldopa and oxprenolol and suggested that oxprenolol offered a specific advantage over methyldopa as pregnant women treated with oxprenolol were delivered of infants of greater birth weight.4 In an attempt to confirm this important finding we repeated the study in a larger series and also examined normotensive controls.
Patients and methods
All the women booked for delivery at Queen Charlotte's Maternity Hospital who had diastolic blood pressure of at least 95 mm Hg on two separate occasions at least 24 hours apart or greater than 105 mm Hg on one occasion were classified as hypertensive and entered into the study. A research nurse measured blood pressure using a random zero sphygmomanometer5; Korotkoff phase IV (muffling) was taken as diastolic blood pressure. The pressure was measured in the right arm after the patient had rested sitting for five minutes.
No patients had asthma, heart failure, or heart block. Eleven patients who satisfied the entry criteria were excluded: six were taking other hypertensive medication, two had diabetes, one was expecting twins, one had renal disease, and one had congenital adrenal hyperplasia. The remaining 100 patients were allocated at random to receive either methyldopa or oxprenolol. To ensure homogeneity between the two treatment groups the randomisation was stratified into five gestational groups at entry: less than 20 weeks, 20 to 28 weeks, 29 to 32 weeks, 33 to 36 weeks, and more than 36 weeks. Although we analysed the data allowing for this stratification, the total number of patients entering the study at less than 32 weeks' gestation was small. For this reason and for simplicity of presentation and comparison with other studies the data were pooled and the groups divided into two subgroups: those entering the study at less than or equal to 32 weeks' gestation (early entry group) and those entering at more than 32 weeks' gestation (late entry group).
Informed consent was obtained from patients before entry into the study.
A normotensive control-that is, a patient whose blood pressure was recorded in hospital notes as less than 90 mm Hg throughout pregnancy-was selected for each study patient. The woman with the nearest hospital reference number after that of the index patient, matched for parity and gestational age at delivery, was chosen as the control. Appropriate controls could not be found for two patients because of their high parity and low gestational age at delivery: these patients were excluded from comparison of study patients and controls.
All outpatients were seen every two weeks until 36 weeks' gestation and thereafter every week until delivery. Patients tested their own urine at home every day. Urine analysis was performed and serum uric acid measured at every outpatient visit. Patients were admitted to hospital if their blood pressure exceeded 110 mm Hg diastolic, if there was albuminuria (more than a trace by Albustix), or for obstetric reasons. All inpatients were assessed by the medical team every one or two days; urine analysis was performed daily, and uric acid was measured weekly. Cardiotocography was performed on all patients at admission and repeated at least twice weekly. For the purposes of this study an abnormal cardiotocogram was one where there was (a) an episode of tachycardia (fetal heart rate of more than 160 beats/min) lasting more than five minutes; (b) an episode of bradycardia (fetal heart rate of less than 120 beats/min) lasting more than five minutes; (c) "flattening" of the tracing (lack of variability of fetal heart rate to within five beats/min for more than five minutes); or (d) late deceleration (occurring more than 15 seconds from the peak of contraction).
The Categorical data such as numbers of abnormal versus normal were tested using X2 test with allowance for paired data as appropriate. All continuous variables were expressed as means (SD).
Results
Two patients, one receiving methyldopa and the other oxprenolol, were delivered at other hospitals. As complete data were not available for these patients no controls were selected for them. Where data are incomplete this is indicated in the tables. Table I shows the characteristics of the patients at entry. There were no significant differences between the groups in age, number of primigravidas, or gestational age. The weight of the early entry group at entry was significantly greater (p < 0 05) than that of the late entry group, possibly reflecting a greater likelihood of pregnancy associated hypertension in the early entry group. The weight of controls at entry was lower than that of study patients. Table II gives details of blood pressure. As expected, the systolic and diastolic blood pressure of the controls at entry was lower than that of the study patients. The systolic blood pressure of those in the early entry group receiving oxprenolol was a mean of 5 mm Hg higher than that of those in the same group receiving methyldopa (p < 0-05). This difference was not found in the diastolic blood pressure. Table II also compares the blood pressure at entry, the mean of all blood pressures recorded for each patient receiving treatment, the maximum recorded while receiving treatment, and the last recorded before labour or elective caesarean section. In all treated groups the mean and last recorded systolic and diastolic blood pressures were lower than those recorded at entry. Table III shows the maximum daily dose of methyldopa or oxprenolol given with or without hydralazine. The only significant difference was in the early entry group where one quarter of those receiving oxprenolol required hydralazine to control blood pressure (p < 0 05). Table IV gives the characteristics of pregnancy of treated patients. There were no significant differences between the treatment groups in the number of patients admitted to hospital for hypertension, the median number of days spent in hospital for hypertension, the prevalence of abnormal antenatal cardiotocograms, the prevalence and degree of albuminuria, or the concentrations of serum uric acid. Table V shows the fetal outcome and perinatal characteristics for each group. There was no significant difference in gestation at delivery. Two patients (one in each treatment group) had abortions, and two control patients had stillbirths (sirenomelia at 33 weeks and cardiopul- (6) 31 (6) 28 (6) 28 (6) 29 (5) 28 (5) 29 (6) 30 (6) 28 (6) No of primigravidas 14  17  31  12  17  29  26  34  60 Gestation (weeks) 23-9 (6-7) 22-5 (7-2)
23-2 (6) (7) (8) (9) 36-0 (1-1) 36-3 (1-7) 36-1 (1-6) 30 9 (7-5) 29-9 (8-5) 30 5 (7-9) Maternal weight at 20 weeks (kg) 72 (20) 71 (18) 62 (7) 68 (14) 66 (11) 62 (8) 69 (17) 68 (15) 62 (8 (10) 138 (10) 117 (8)t 135 (10) 137 (8) 118 (10)j 135 (10) 137 (9) 118 (9)t Maximum during treatment § 149 (9) 153 (12) Furthermore, there were no significant differences in these indices of birth weight between treatment and control groups. There was no significant difference between the groups in mean head circumference. In addition, when treatment was started between 16 and 20 weeks' gestation, the head circumference at birth of five neonates exposed to methyldopa (35-4 ±2-3 cm) was not significantly different from that of six neonates exposed to oxprenolol (33-2 ±2-0 cm) or from that of the babies of the corresponding 11 matched controls (34-4 +2-4 cm).
In the early entry group there were more abnormal intrapartum cardiotocograms (see methods section) in patients treated with oxprenolol (12 (54%)) than in those treated with methyldopa (four (18%)) and all controls (nine (21%)) (p<0-05). Bradycardia was the most common abnormality. At least 95% of all babies had Apgar 1929 scores from 7 to 10 at five minutes. In the late entry group there was no difference between those treated with oxprenolol and those treated with methyldopa in the prevalence of abnormal cardiotocograms or of bradycardia.
Discussion
In a similar study to ours and using identical entry criteria Gallery et al reported a mean difference of about 400 g in birth weight and 60 g in placental weight in favour of 26 patients treated with oxprenolol, compared with 27 treated with methyldopa.4 Our results do not support these findings. Indeed, we found that the mean birth weight of the babies of mothers treated with methyldopa was 89 g more than that of babies of mothers treated with oxprenolol, but this difference was not significant. The difference between our study and that of Gallery et al may be due to the fact that the number of patients to the same extent in our study. Only 15 of the 24 patients receiving oxprenolol in the early entry group achieved target blood pressure on single or double dose of the drug and six required added hydralazine. In contrast, 20 of the 22 patients treated with methyldopa in this group achieved target blood pressure on the single or double dose and none required addedhydralazine. We therefore believe that methyldopa was more effective than oxprenolol in controlling blood pressure, and this may have accounted for the pronounced difference in blood pressure between the treatment groups in the Sydney study. The gestation at delivery, the fetal outcome, the Apgar scores at 1 and 5 minutes, and the head circumferences were comparable in all the groups studied. Because there has been concern that methyldopa may reduce brain growth in the fetus where treatment was started between 16 and 20 weeks' gestation,9 we analysed head circumferences in this group separately. There was no significant difference in mean head circumferences between these and any of the other subgroups, including controls.
It has been suggested that the administration of beta adrenergic blockers to pregnant women is associated with fetal bradycardia. Antenatal cardiotocography showed no excess prevalence of bradycardia in the patients treated with oxprenolol in our study. Although the prevalence of bradycardia in labour in patients in the early entry groups who were treated with oxprenolol was more than three times that of those treated with methyldopa (43 O v 14O0)), the difference was not significant. The prevalence of bradycardia in the control group was 22"', again not significantly different from that of the patients treated with oxprenolol. Despite the lack of statistical significance, there was a suggestion that oxprenolol caused bradycardia, and, in a larger study, this might prove significant. The higher incidence of abnormal cardiotocograms in labour in the patients treated with oxprenolol was not reflected in any increased neonatal morbidity.
In our controlled randomised study comparing methyldopa with oxprenolol in the treatment of mild to moderate hypertension in pregnancy we found no significant differences in final fetal outcome. This supports the findings of two other controlled studies of beta adrenergic blocking drugs in pregnancy.3 Methyldopa may be superior to oxprenolol in control of blood pressure in those presenting early in pregnancy.
(Accepted 7 April 1983) STRAWBERRIES flower in May ordinarily, and the fruit is ripe shortly after.
Venus owns the herb. Strawberries, when they are green, are cool and dry; but when they are ripe, they are cool and moist: The berries are excellently good to cool the liver, the blood, and the spleen, or an hot choleric stomach; to refresh and comfort the fainting spirits, and quench thirst: They are good also for other inflammations; yet it is not amiss to refrain from them in. a fever, lest by their putrifying in the stomach they increase the fits. The leaves and roots boiled in wine and water, and drank, do likewise cool the liver and blood, and assuage all inflammations in the reins and bladder, provoke urine, and allay the heat and sharpness thereof. The same also being drank stays the bloody flux and women's courses, and helps the swelling of the spleen. The water of the Berries carefully distilled, is a sovereign remedy and cordial in the panting and beating of the heart, and is good for the yellow jaundice. The juice dropped into foul ulcers, or they washed therewith, or the decoction of the herb and root, doth wonderfully cleanse and help to cure them. Lotions and gargles for sore mouths, or ulcers therein, or in the privy parts or elsewhere, are made with the leaves and roots thereof; which is also good to fasten loose teeth, and to heal spungy foul gums. It helps also to stay catarrhs, or defluctions of rheum in the mouth, throat, teeth, or eyes. The juice or water is singularly good for hot and red inflamed eyes, if dropped into them, or they bathed therewith. It is also of excellent property for all pushes, wheals and other breakings forth of hot and sharp humours in the face and hands, and other parts of the body, to bathe them therewith, and to take away any redness in the face, or spots, or other deformities in the skin, and to make it clear and smooth. Some use this medicine, Take so many Strawberries as you shall think fitting, and put them into a distillatory, or body of glass fit for them, which being well closed, set it in a bed of horse dung for your use. It is an excellent water for hot inflamed eyes, and to take away a film or skin than begins to grow over them, and for such other defects in them as may be helped by any outward medicine. (Nicholas Culpeper (1616-54) The Complete Herbal, 1850.)
